Studies of the vitamin K-dependent carboxylase and vitamin K epoxide reductase in rat liver.
Vitamin K is required as a cofactor for a microsomal enzyme that converts glutamyl residues in precursor proteins to gamma-carboxyglutamyl residues in completed proteins. These residues are essential for the biological function of prothrombin, factors VII, IX, and X, protein C, and protein S. Current data suggest that recognition of protein substrates by the carboxylase requires an unidentified protein-protein interaction in addition to the Glu substrate binding site. The primary vitamin K-dependent event has now been shown to be the abstraction of the gamma-hydrogen of the substrate Glu residue with the concurrent formation of vitamin K 2,3-epoxide. Coumarin anticoagulants appear to inhibit the microsomal vitamin K epoxide reductase and one of a number of microsomal quinone reductases. They therefore block vitamin K action by preventing the recycling of vitamin K epoxide to the quinone and to the active cofactor form, the hydroquinone. Excess vitamin K can reverse a coumarin anticoagulant effect as the nonsensitive quinone reductase can continue to furnish the active coenzyme.